The present study sought to test the efficacy of a brief theory-based intervention to promote regular consumption of breakfast, and to expand previous results suggesting that the theory of planned behaviour (TPB) can be meaningfully applied to breakfast consumption. A fourarmed randomised controlled trial was conducted. Participants (n = 349) were allocated to receive either a (1) positively framed attitude intervention, (2) negatively framed attitude intervention, (3) Perceived Behavioural Control (PBC) intervention, or (4) control task.
literature. In order to address this gap, the present study sought to test the efficacy of a brief theory-based intervention to promote regular consumption of breakfast, and to expand previous results suggesting that the theory of planned behaviour (TPB) can be meaningfully applied to breakfast consumption.
The theory of planned behaviour
The theory of planned behaviour (TPB) is one of the most widely used models of behaviour (Ajzen, 1991) . Like other models of health behaviour, the TPB focuses on the cognitive factors that predict "behavioural intention". In this model intentions are the immediate precursor to the performance of any behaviour. In general, the stronger the intention to perform a behaviour, the more likely that it will be performed (Ajzen, 1991) . The TPB includes three independent predictors of intention: attitudes, subjective norm, and perceived behavioural control (PBC).
In the TPB, attitude refers to a person's evaluation of a given behaviour as favourable or unfavourable. Attitudes consist of an individual's beliefs about the outcomes of performing a given behaviour and are weighted by the individual's evaluations of those outcomes (Ajzen, 1991; Fishbein & Ajzen, 1975) . Subjective norm refers to the perceived social pressure to perform or not perform the behaviour (Fishbein & Ajzen, 1975) . It is determined by an individual's normative beliefs about whether important referent individuals approve or disapprove of them performing the behaviour, mediated by that individual's motivation to comply with those specific referents (Fishbein & Ajzen, 1975) . The final component of the TPB, perceived behavioural control (PBC), reflects the fact that performance of many behaviours may be outside the individual's control (Ajzen, 1991) . This is especially true when the behaviour requires certain abilities or resources. If a person lacks necessary skills or resources to complete a task they may be unable to perform an action even if they intend to.
Meta-analyses suggest that the TPB is able to account for an average of 27% of the variance in behaviour (Armitage & Conner, 2001) . Recent research has investigated the impact of the different components of the TPB in predicting breakfast consumption (Wong & Mullan, 2009 ). This research suggests that the TPB can be meaningfully applied to breakfast consumption, with the model able to predict 46% of the variance in breakfast consumption (Wong & Mullan, 2009 ). According to this research, PBC and attitude, but not subjective norm, were unique predictors of breakfast consumption at follow-up (Wong & Mullan, 2009 ).
Modifying TPB variables to change behaviour
In addition to being used to predict behaviour, the TPB has also been used to develop and evaluate interventions designed to change behaviour (e.g. Kellar & Abraham, 2005) . A review of the use of TPB found that the model had been used to design or evaluate interventions targeting a variety of behaviours ranging from condom use to studying (Hardeman et al., 2002) . The TPB has also been used successfully in interventions targeting nutrition behaviours (Hardeman et al., 2002) . However, to date, no published intervention aimed at increasing the frequency of breakfast consumption has been explicitly developed using the TPB as a model for behaviour change (Kothe & Mullan, in press) . Given the lack of previous TPB based breakfast consumption interventions, it is important to consider research in other areas in order to gain insight into the challenges of changing TPB related cognitions to engender behaviour change. With regard to changing attitudes towards behaviour, past public health initiatives aimed at increasing other health behaviours indicate that framing messages appropriately in terms of gains or losses is important for achieving desired behaviour change (Randolph & Viswanath, 2004) . This phenomenon can be explained using prospect theory, which suggests that individuals respond differently to factually equivalent information depending on whether it is framed in terms of costs (negative frame) or benefits (positive frame) (Tversky & Kahneman, 1981) . According to this theory, individuals tend to seek out risks when considering the potential negative consequences (or losses) associated with a choice, and tend to avoid risk when considering the benefits (or gains) associated with a decision (Tversky & Kahneman, 1981) . For example, this theory would suggest that people would respond differently to messages about the negative consequences of breakfast skipping (negative framing: e.g. "people who skip breakfast find it harder to control their weight) and the positive consequences of breakfast consumption (positive framing: e.g. "people who eat breakfast find it easier to control their weight"), even when the content of the messages is equivalent.
The majority of studies have demonstrated that gain framed messages are more effective than loss framed messages in promoting prevention behaviours (e.g. Detweiler et al., 1999; Jones et al., 2003) . However, studies which have considered the impact of framing in a nutritional context (Brug et al., 2003; van Assema et al., 2006) have found no advantage of a framed message in promoting a low fat diet, flavonoid intake, folic acid consumption or fruit and vegetable consumption. As such, the impact of message framing in the context of breakfast consumption is unclear.
Bridging the intention behaviour gap
Although studies confirm the importance of intentions in predicting behaviour, research shows that not all intentions are in fact translated into action (Abraham et al., 1999) . Indeed, TPB variables consistently act as better predictors of intention than behaviour (Godin & Kok, 1996) . This is also true of breakfast consumption (Wong & Mullan, 2009) 
where individuals
have demonstrated what is commonly referred to as the "intention-behaviour gap" (Sniehotta, Scholz, & Schwarzer, 2005) . At present, the most promising approach for bridging the intention-behaviour gap is the use of implementation intentions (Gollwitzer, 1999) . Implementation intentions represent plans about when, where and how an intended action is to be completed. They have been shown to be effective for a variety of behaviours, including nutrition (Brug et al., 2005 , Luszczynska et al., 2007 Verplanken & Faes, 1999 ).
It appears that the formation of an implementation intention is a significant predictor of nutrition and diet behaviour over and above TPB variables (Armitage, 2007; Sheeran and Orbell, 1999) . As such, some recent studies have attempted to maximise behaviour change by combining a TPB based intervention with the use of implementation intentions (Kellar & Abraham, 2005 , Prestwich et al., 2003 Sheeran & Orbell, 1999) . This approach has been successful in a number of interventions, with a combined approach leading to increased fruit and vegetable consumption compared to controls (Kellar & Abraham, 2005) , and an increase in exercise behaviour compared to TPB or implementation intention interventions alone (Prestwich et al., 2003) .
Targeting young people
Successful promotion of breakfast consumption must involve changing the eating behaviour of young adults, who are consistently found to be the least likely of any age group to eat breakfast (Haines et al., 1996; Ruxton and Kirk, 2007) . For example, Australian research shows that 15% of Australian young people rarely or never eat breakfast (Australian Bureau of Statistics, 1995) . Similarly, research in North America has found that of young adults 25-33% rarely consume breakfast (Chapman et al., 1998 , Haines et al., 1996 Stephens & Schoenborn, 1991) . Young people are in the process of establishing independent eating habits, and successful campaigns to promote breakfast eating amongst this population could have population-level effects over the medium to long term.
With regard to how to best disseminate interventions aimed at this group, recent technological advances mean that web-based interventions are increasingly feasible and desirable. Researchers have suggested that internet based programs have the most potential to be successful in younger, more internet savvy participants (Weinstein, 2006) , and have recommended more research with this population. Evidence suggests that such an approach has been successful in modifying a range of health behaviours, including nutrition knowledge, exercise time, and 18 month weight loss maintenance (Wantland, Portillo, Holzemer, Slaughter, & McGhee, 2004 ).
The present study
Two interventions were designed to target attitudes towards breakfast consumption, given that the impact of message framing on breakfast consumption had not yet been studied, a negatively framed message and a positively framed message were developed. Because PBC has previously been found to be the single largest predictor of intention to consume breakfast (Wong & Mullan, 2009 ), a PBC based intervention message was also developed. All three interventions attempted to modify the cognitive antecedents of breakfast consumption using persuasive communication, and, drawing on work on the "intention behaviour gap" asked participants to formulate implementation intentions in relation to increasing their regular consumption of breakfast.
Four specific hypotheses were developed: (1) the TPB would provide a good model of the cognitive antecedents of breakfast consumption amongst university students, (2) changes in breakfast consumption behaviour would be predicted by changes in TPB variables, (3) participation in the interventions would result in changes in TPB variables and breakfast consumption at follow-up, and (4) that the three intervention messages would differ with regard to their impact on cognition and behaviour.
Methods

The definition of breakfast
A recent review of breakfast quality, content, and context of breakfast noted that despite the large number of studies and reviews which have considered breakfast consumption, the way in which breakfast is defined has differed greatly between studies (Mullan & Singh, 2010) . 
Participants and procedure
Data were collected from students from a wide range of disciplines who were undertaking a 1st year psychology course at an Australian University in mid-2008. Using a computerised random number generator, participants were randomly assigned to the (1) positively framed intervention, (2) negatively framed intervention, (3) PBC intervention, or (4) control.
Randomisation was completed using automated group assignment, meaning that study administrators were blind to the group assignment of all individual participants. Group allocation was completed using a randomisation ratio, with proportionally fewer allocated to the negatively and positively framed interventions as compared to the PBC intervention and control group. All aspects of the experiment, including recruitment, occurred online and could be completed from any computer with internet access. Participants received course credit for their participation.
Design and measures
A web based questionnaire was developed for the purpose of this study. The online questionnaire allowed the administration of a questionnaire at Time 1 which included: demographic measures, the TPB questionnaire, and the intervention or control task. Four weeks later at Time 2, participants completed the TPB questionnaire a second time.
TPB questionnaire
The present study used a questionnaire developed and validated for use with a similar sample in a previous breakfast consumption study (Wong & Mullan, 2009 ). The questionnaire was originally designed in accordance with TPB guidelines (Ajzen, 1991) and as a result of a series of elicitation interviews. Direct and indirect measures of breakfast consumption were highly correlated in the original sample (Wong & Mullan, 2009 ).
Attitude was assessed as the mean of four items each measured on a 7-point semantic differential scale, e.g. "I think eating breakfast every day is…" good-bad, harmfulbeneficial, unnecessary-necessary, unenjoyable-enjoyable; all scored +1 to +7. The four items had a high internal consistency (Cronbach'sα = .864).
Subjective norm was measured by the individual's rating of the normative beliefs regarding breakfast consumption of four different referents (e.g. "My parents think I should eat breakfast every day…" strongly disagree-strongly agree) multiplied by his/her motivation to comply with each referent (e.g. "With regard to breakfast eating, doing what my parents think is important to me…" strongly disagree-strongly agree). The product scores for each referent were summed to create an overall subjective norm score. This represented a departure from previous research where subjective norm was measured directly by participants to rate normative beliefs regarding a single referent "people who are important to me" (Wong & Mullan, 2009 ). This change in procedure was made since subjective norm was not found to correlate with intention to eat breakfast, or actual breakfast consumption in the previous study. It is also consistent with research that has suggested that participants encounter difficulties and ambiguities when global referents are used (French, Cooke, McLean, Williams, & Sutton, 2007 ). Cronbach's α of these items was .792. The "important others" referents used in this measure (friends, parents, employers, and health experts) were all identified in the original elicitation interviews (Wong & Mullan, 2009 ).
Perceived behavioural control (PBC) was measured as the mean of three 7-point unipolar items (+1 to +7) that assessed self-efficacy, confidence and controllability of the behaviour.
These included statements "for me, eating breakfast everyday is…" very difficult-very easy;
"the decision to eat breakfast everyday is beyond my control", strongly disagree-strongly agree; and "I am confident I can eat breakfast everyday if I wanted to," strongly disagreestrongly agree. Cronbach's α of these three items was .859.
Intention was measured by four items, each relating to an individual's plans and intentions regarding future breakfast consumption (e.g. "I will make an effort to eat breakfast every day over the next four weeks…"strongly disagree-strongly agree). The total score was derived from the mean of the four items (Cronbach'sα = .937).
Behaviour: was assessed with the single item: "Last week I ate breakfast on the following day(s)…" Participants indicated on which days they had eaten breakfast the previous week.
Intervention tasks
All three interventions tasks consisted of three slides with motivational messages, the content of these messages differed depending on the specific intervention group. Following the motivational message slides, participants in all three intervention groups were asked to generate an implementation intention for how to meet their target breakfast consumption.
This task included five slides with a sample implementation intention for a different behaviour, and then five slides where individuals were asked to generate their own plan. Each participant was asked to plan when, where, and what they would eat for breakfast in the next week.
PBC intervention task. The motivational component of the PBC intervention included the following persuasive messages targeting PBC:
(1) Eating breakfast every morning is not a difficult task. You can do this very easily.
Successfully managing your diet so that you eat breakfast is within your control.
(2) You can do it, so do it this week. Make a firm decision now that you will eat breakfast each morning this week.
This task represented a modified version of the TPB intervention used to successfully increase fruit and vegetable consumption in another study (Kellar & Abraham, 2005) .
Positive frame intervention task. The motivational component of the positive framing intervention comprised the following persuasive messages targeting attitudes towards breakfast using gain focus messages:
(1) Breakfast really is the most important meal of the day so it is wise to eat it. Eating breakfast is important to your overall health. (1) Breakfast really is the most important meal of the day so it would be foolish to skip it.
Not eating breakfast is detrimental to your overall health 
Procedure
After signing up to the experiment participants were instructed to log into the website using a unique invitation code. The baseline questionnaires and intervention tasks took approximately 15 min to complete. Four weeks later, participants were asked to complete a second online questionnaire, which measured TPB variables and self-reported behaviour.
Ethics
This study was approved by the Human Research Ethics Committee at the University. No adverse events were reported.
Data analysis
The primary endpoint with respect to intervention efficacy was change in number of days on which breakfast was eaten per week between baseline and follow-up. Additional analyses were conducted on changes in attitudes, subjective norm and PBC. With regard to the utility of the TPB in predicting breakfast consumption at 1-month follow-up, baseline attitude, subjective norm, PBC and intention, as well in changes in those variables were considered.
Data was analysed using the SPSS 15.0 for Windows software package. Descriptive and exploratory analyses of breakfast eating habits were performed within and between groups.
Correlation and multiple regression analyses were conducted to test models consistent with the research hypotheses.
Model 1
In the hypothesised model, attitudes, subjective norm and PBC were entered as predictors of intention in a single step.
Model 2
The second model explored the intention-behaviour relationship. Intention was entered as a predictor of behaviour in step 1. In order to explore the relationship between PBC and behaviour which is thought to act over and above intention (Ajzen, 1991) , PBC was added in the step 2.
Model 3
The third regression model explored the relationship between change in attitude, subjective norm, and PBC and change in breakfast consumption. Change in attitude, subjective norm and PBC were entered as predictors of change in behaviour in a single step.
All analyses were conducted with the full post-intervention sample and with a sub-sample of participants who were classified as regular breakfast skippers. Since no meaningful differences between the full-sample and the breakfast skippers sub-sample analyses were found, only the full-sample analyses are reported in this paper.
Results
Sample homogeneity and randomisation
Data was collected from 378 students at baseline, 27.5% of the baseline sample were male, age at baseline ranged between 18 and 63 years (M = 19.99). A total of 349 participants completed follow-up, a total attrition rate of 8%. The demographic characteristics of the final sample are presented in Table 1 . Participants were randomised to the four interventions as follows: positively framed intervention (n = 65), negatively frame intervention (n = 57), PBC intervention (n = 124), and control (n = 132). One way analyses of variance performed on pre-intervention behaviour and cognitions, and on gender and age revealed no significant differences been control and experimental groups, suggesting that randomisation was successful. Table 2 presents the means, standard deviations, and inter-correlations for follow-up behaviour measures and baseline cognitions across the four conditions. As shown, intention, PBC, and attitudes, subjective norm measures were all significantly associated with frequency of breakfast consumption. Attitude, subjective norm and PBC were all positively correlated with intention and with one another. To examine the relationship between attitudes, subjective norm, PBC, and intention a multiple regression analysis was conducted. Baseline PBC, baseline subjective norm and baseline attitudes were regressed onto intention. PBC and attitudes, but not subjective norm, were significant in the final equation with the three variables accounting for 39.3% of the variance in intention (R = .627, F 1,351 : 75.60; p < .001).
Modelling the cognitive antecedents of fruit and vegetable consumption
To determine the influence of intention and PBC on follow-up behaviour, a two-step hierarchical regression was performed. Intention was entered in Block 1 and PBC added in Block 2. Intention explained 33% of the variance in follow-up breakfast consumption (R = .547, F 1,340 : 144.83; p < .001). Baseline PBC explained an additional 8.5% variance (FΔ 1,325 : 47.17; p < .001), a significant R
Changes in breakfast consumption behaviour as predicted by change in TPB variables
A regression analysis was conducted to determine the extent to which changes in cognitive antecedents of breakfast consumption were able to predict change in behaviour. Overall, changes in attitudes, subjective norm and PBC accounted for 12.9% of variance in change in breakfast consumption when controlling for condition (F 4,289 = 10.693; p < .001). This represented a significant proportion of the variability in change in breakfast consumption between baseline and follow-up. As shown in Table 3 , changes in attitude, subjective norm, and PBC, were all significant independent predictors of change in behaviour. Cognitive differences between baseline and follow-up and between conditions Paired samples t-tests were conducted in order to investigate the effect of the interventions on the cognitive antecedents of breakfast consumption. Comparisons were drawn between baseline and follow-up scores for attitudes, subjective norms, PBC for each of the four experimental groups (see Table 4 ). As shown in Table 4 , there were significant differences between baseline and follow-up scores in some groups, namely a reduction in PBC in the negatively framed group, and a reduction in subjective norm in the control group. The extent to which these changes reflected meaningful between group differences was then explored.
A series of one way ANOVAs were conducted to investigate between group differences in cognitive changes between baseline and follow-up. No significant between group differences were detected for change in PBC, subjective norm or attitude.
Behaviour differences between conditions
Paired sample t-tests were conducted to investigate changes in the mean number of days on which breakfast was consumed for all experimental groups (see Table 5 ). .13-.61 **Significant at the 0.01 level (2-tailed).
As shown, participants in the negatively framed intervention and in the control group reported a significant increase in breakfast consumption between baseline and follow-up. To investigate this finding, a one way ANOVA was performed to investigate between group differences in behavioural changes between baseline and follow-up. No significant between group differences were detected (p > .05).
Discussion
The aims of the present study were to examine the social-cognitive determinants of breakfast consumption using the TPB, and to examine the effect of a theoretically derived breakfast eating intervention on TPB variables, including intention and behaviour over a four week This research not only serves to replicate the only previous study conducted using the TPB to predict breakfast consumption (Wong & Mullan, 2009 ), but also extends that study by showing the TPB can be used to predict intention to consume breakfast over a one month follow-up, rather than the 1 week follow-up investigated previously.
According to the TPB, each behaviour has four elements: target, action, context and time (Fishbein & Ajzen, 2010) . The predictive utility of the model is known to be influenced by the extent to which measures of attitude, subjective norm, PBC, and intention correspond to the level of specificity of the each of these factors in the behavioural outcome measure (Fishbein & Ajzen, 2010) . However, due to concerns about participant burden, cognition measures in the current study did not have a high degree of specificity and thus did not correspond closely to the behaviour measure. This may have decreased the predictive utility of the TPB in this study. However, given that the present study predicted a larger than average proportion of variance in behaviour, the importance of this limitation should not be overstated. Although, future researchers may wish to investigate breakfast consumption using more closely corresponding measures in order to obtain even more precise predictions of breakfast consumption (e.g. by measuring attitudes towards consuming breakfast every day for 4 weeks), this study clearly shows that even without using such measures the TPB is able to meaningfully predict breakfast consumption at four weeks.
Consistent with theoretical accounts (Ajzen, 1991), PBC predicted behaviour over and above intention. This suggests that PBC may be acting as a proxy for actual level of control over the behaviour (Ajzen, 1991) , and that individuals in the sample may not have been able to successfully consume breakfast even when they intended to do so because of an actual lack of control over their dietary behaviour. Importantly, once the role of PBC on behaviour was taken into account, the intention-behaviour gap was no longer apparent. That is, together attitude, subjective norm and PBC accounted for 39.3% of the variance in intention, and PBC and intention accounted for 41.5% of the variance in behaviour. This is a departure from previous studies which have typically found a large difference in the proportion of variance in intention and behaviour that can be accounted for using the model (Armitage & Conner, 2001 ). This finding suggests that interventions targeting breakfast consumption may need to address the issue of actual control of behaviour, for example by providing free or low cost breakfast, and that in doing so may be able to successfully bridge the gap between intention and actual behaviour. However, it is important to consider that past interventions which have provided breakfast without accompanying persuasive messages have failed to increase breakfast consumption (Kothe & Mullan, in press) , suggesting that a combination of food provision and persuasive messages may be optimal in increasing breakfast consumption.
It was also hypothesised that changes in behaviour would be predicted by participation and change in TPB variables. This hypothesis was supported with the model predicting 12.9% of the variance in behaviour change. Theoretically, change in TPB variables should predict change in behaviour, mediated by change in intention (Ajzen, 1991) . This study provides new evidence to strengthen the assertion the TPB is in fact a useful model of both behaviour and of behaviour change. In particular, this finding suggests that despite the lack of intervention effects in the present study, the TPB does have a role in the development of interventions aimed at increasing breakfast consumption.
It was hypothesised that participation in the theoretically derived TPB intervention should result in changes in attitude, perceived behaviour control, subjective norm and behaviour at follow-up. However, the results show that the theoretically derived interventions did not produce significant changes in targeted social-cognitive determinants of breakfast consumption at four week follow-up. The most obvious interpretation for the lack of intervention effects is that the persuasive messages included in the interventions were not of sufficient intensity or salience to result in changes in target cognitions and/or behaviour over the medium term. Given the paucity of research in this field it is difficult to determine the optimal intensity and content of messages to promote breakfast consumption. However, results from this study do suggest that breakfast consumption may be more resistant to Armitage, 2007 , Gollwitzer, 1999 , Gratton et al., 2007 , Luszczynska et al., 2007 , Prestwich et al., 2003 Verplanken & Faes, 1999) . There are a number of possible explanations of this result, including possible ceiling effects and a weakness in the implementation intention component used in the interventions in this study. However, the lack of differences between full-sample analyses and analysis of the breakfast skipping sub-sample, and the fact that the implementation intention component of the intervention was based on a previously successful intervention (Kellar & Abraham, 2005 ) make these explanations unlikely. Another possible explanation may lie in the lack of intention-behaviour gap which was observed in this study once the influence of PBC on behaviour was taken into account. Given that the formation of implementation intentions is designed to assist individuals in closing the gap between their intentions and behaviour (Gollwitzer, 1999) , it is perhaps not surprising that implementation intention appeared to have no substantial influence in a population where such a gap does not appear to exist. More research is needed to further explore the reasons behind the lack of effect of the implementation intention intervention in this behaviour.
Another interpretation of the lack of intervention effects relates to the length of follow-up used in the present study. Due to concerns about the impact of the mere measurement effect (Chapman, 2001; Morwitz & Fitzsimons, 2004 ) on responses to re-administered self-report questionnaires, the researchers felt that is was important to maximise the latency between participants" completion of the baseline measures and any follow-up questionnaires. As such, no immediate post-intervention questionnaire was administered and the only measure of intervention effects was conducted at four week follow-up. Whilst this approach minimised the likelihood of inferring intervention success on the basis of mere measurement related changes in TPB cognitions, this approach may have also led to an under-estimation of intervention effects. Since, this study did not include an immediate post-intervention measure of TPB related cognitions it is difficult to determine whether the interventions studied were truly ineffective, or whether the effects of intervention simply dissipated between intervention and follow-up. Future researchers should carefully consider the balance between the power to detect true intervention effects, and the problem of the mere measurement effect when seeking to determine short-term efficacy of interventions of this kind.
It was hypothesised that the three intervention messages would differ with regard to their impact on cognition and behaviour. This hypothesis was not supported by the data from this study. The results show that although there were some simple effects of time on breakfast consumption for some groups (i.e. control and negatively framed groups), the rate of change between groups was not significant, meaning that there was no significant time by group interaction. That is the positive framed message did not result in greater breakfast eating behaviour, attitudes, intentions, subjective norm or perceived behavioural control when compared with the negative condition. Nor did the PBC based intervention differ from either framing condition on the target cognitions or behaviour. As such, it is not possible to determine whether positively or negatively framed messages are more effective in promoting increased breakfast consumption. It may be that message framing does not have an influence on breakfast consumption, as is the case in other nutrition behaviours (Brug et al., 2003; van Assema et al., 2006) , or it may be that the true impact of message framing was obscured by an overall lack of intervention effects in the present study.
Finally it is important to note that the sample used in the present study was a relatively homogenous population of university undergraduates. The use of this sample may limit the extent to which findings from this study can be generalised to other populations. However, research suggests that this population are frequent breakfast skippers (Australian Bureau of Statistics, 1997; Wong & Mullan, 2009) . Meaning that, despite the limits to generalisability that this sample poses, it is still an important population to study. From a more practical standpoint, when applying any model of behaviour to intervention design it is important that that model has proven predictive utility in the target population. Given that the only previous research to apply the TPB to breakfast consumption also used a based sample, the use of a student sample in this research was a logical extension of the previous research in this field.
Had the intervention been applied to a sample where the TPB had not previously been tested it would have been difficult to determine whether the lack of intervention efficacy was because of the specifics of the intervention or whether null effects were due to larger issues related to the use of the TPB in a potentially unsuitable sample. Further research is needed to extend the use of the TPB in modelling breakfast consumption for more diverse populations.
In particular, given the known links between educational attainment, socioeconomic status, and breakfast consumption (Mullan & Singh, 2010) , future researchers may wish to explore the use of the TPB in more economically diverse populations.
Conclusion
This study was only the second to consider the role of the TPB in predicting breakfast consumption and the first to consider the model as a tool for behaviour change. Although the intervention was not successful in changing breakfast consumption the study still has important implications for research conducted in this area. By demonstrating the link between changes in breakfast related cognitions and changes in breakfast consumption this study contributes to the growing body of evidence that suggests that the TPB can successfully model not just behaviour, but also behaviour change.
This study was the first study to apply a theoretically derived TPB intervention to breakfast consumption. Because of the paucity of research in this field there was little evidence to consider the type and intensity of persuasive messages that were most likely to have an impact on breakfast related cognitions and behaviour. This research drew on previous intervention research conducted in the area of fruit and vegetable consumption which suggested that simple messages would successfully promote intention formation (Kellar & Abraham, 2005) . However, given the lack of intervention effects in the current study, it appears that such simple messages may not be effective in promoting increases in changes in breakfast related cognitions that can be maintained over the short to medium term. Further research is needed to determine the ideal type and intensity of persuasive messages to increase breakfast consumption and to explore the use of implementation intentions in this context; however the success of the TPB in predicting both behaviour and behaviour change should serve as encouragement to future researchers who wish to base breakfast consumption interventions on this model.
